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Knowledge base is increasingKnowledge base is increasing
–– in select areasin select areas



     MARINE ALIEN SPECIES SURVEYS – TROPICAL PACIFIC 
 
              Total      Total   % 
Region           Nonindigenous  Species   Nonindigenous 
 
Hawaii 
• O’ahu 

Ø Pearl Harbor            95        419   23.0 
Ø S & W Shores  100        585   17.0 
Ø Waikiki    52        749     6.9 
Ø Kuapa Pond   58        317   18.0 

• Midway       4        444     1.5 
• Kaho’olawe      3        298     1.0 
• French Frigate Shoals    2        6221     0.3 
Johnston Atoll    10        668      1.5 
Guam    
• Apra Harbor    46        6822     6.7 
• Islandwide    80      4,635     1.7 
Australia 
• 12 Ports (Queensland)  30        ------     ----- 
• Hay Point Port   12         506     2.4 
• Mourilyan Harbour     4         401     1.0 
• Abbot Point      5         593     0.8 
• Lucinda Port    11         480     2.3 
 
1  Marine Invertebrates Only          2-Sponges, Echinoderms and Ascidians Only  



TRANSPORT MECHANISMS FOR MARINE NONINDIGENOUS 
SPECIES: 

MARINE INVERTEBRATES 
 
 
Mechanism     Species  % Established 
 
Hull Fouling       212      90 
Solid Ballast         21      90 
Ballast Water         18      89 
Intentional Release: Fishery      18      28 
 
Parasites on 
Nonindigenous Species        8      88 
 
Associated with 
Commercial Oysters (Unintentional)      7    100 
 
 
Aquarium Release         3      67  



ANSANS** in Hawai’i:in Hawai’i: who, when, where and how?who, when, where and how?

1981

1974

1971

1974

1950

Year

Aquaculture
- Intentional

PhilippinesKappaphycus 
sp.

Hull Fouling
- Accidental

GuamAcanthophora 
spicifera

UnknownNative to
W Pacific

Avrainvillea 
amadelpha

Aquaculture 
- Intentional

?, Native to
W Pacific, 

Indian Ocean, 
Australasia

Gracilaria 
salicornia

Aquaculture
- Intentional 

FloridaHypnea 
musciformis

VectorOriginSpecies

** Alien nuisance seaweedsAlien nuisance seaweeds



Quantifiable  impacts  on  reefsQuantifiable  impacts  on  reefs
• Economic impacts

• Ecological impacts:  Changes in diversity and 
species composition

• Long-term impacts:  Effects on coral survivability



Impacts  of  Impacts  of  Hypnea  musciformis Hypnea  musciformis 
on  Mauion  Maui

•• 20,000 lbs of algae wash up    20,000 lbs of algae wash up    
on Kihei beaches / weekon Kihei beaches / week

•• >$100,000 / yr to clean >$100,000 / yr to clean 
beachesbeaches

•• Economic study Economic study –– algal algal 
biomass in north Kihei cost biomass in north Kihei cost 
more than $20 million / yrmore than $20 million / yr
–– Loss in rental income, decrease Loss in rental income, decrease 

in property values & cleanin property values & clean--upup

•• Ecological impacts Ecological impacts --
smothering and overgrowthsmothering and overgrowth



Impacts of Impacts of KappaphycusKappaphycus
in Kane’ohe Bayin Kane’ohe Bay

• Kappaphycus
abundance is 
significantly 
correlated 
with lowered 
diversity & 
coral cover

• N=72 plots
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Kappaphycus Kappaphycus 
RemovalRemoval

Removal Plots
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Manual Manual 
RemovalRemoval
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Adding UrchinsAdding Urchins

Urchin Addition Plots
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Impacts ofImpacts of Gracilaria salicornia    Gracilaria salicornia    
in Waikikiin Waikiki

• Over 34,000 lbs of algae 
have been removed from 
this beach
– Prevents use

• Clear but unquantified
economic costs

• Significant negative 
impacts to reef diversity & 
community structure

Less than 20 species
Dominated by 2 alien algae

Over 60 species
No single species dominated



Community and Volunteer TrainingCommunity and Volunteer Training

•• Alien algae cleanAlien algae clean--up events up events 
–– 3 in Waikiki3 in Waikiki
–– 2 Events in Kane’ohe2 Events in Kane’ohe

•• Informational booth with Informational booth with 
brochures and algal displaysbrochures and algal displays

•• Organized in conjunction with:Organized in conjunction with:

•• MultiMulti--agency partnership agency partnership 
formed with the goal of reducing formed with the goal of reducing 
impact of alien algae in Hawai’iimpact of alien algae in Hawai’i



on 100 ft Waikiki Wreck; on 100 ft Waikiki Wreck; 
threatens precious coralsthreatens precious corals

CarijoaCarijoa (=(=TelestoTelesto)) riiseiriisei

Invertebrate  species  Invertebrate  species  

Pennaria disticha at Tern Is.

in Northwestern in Northwestern 
Hawaiian islandsHawaiian islands

Gelliodes fibrosaGelliodes fibrosa

Chthamalus proteus Chthamalus proteus 





Black band disease on a brain coral (pictured  in Puerto Rico) Black band disease on a brain coral (pictured  in Puerto Rico) 
affects brain corals and star corals; reported in the Caribbean,affects brain corals and star corals; reported in the Caribbean,
IndoIndo--Pacific, and Red Sea.Pacific, and Red Sea.

Photo by Esther PetersPhoto by Esther Peters

Threat of coral diseases Threat of coral diseases 

Photo by GretaPhoto by Greta AebyAeby

Hyperplasia of Acropora from the Northwestern Hawaiian 
Islands caused by an increased number of cells in tissues.



Global Sites of Introduction: Global Sites of Introduction: KappaphycusKappaphycus

Philippines
Belize

Japan

PanPan--tropical impactstropical impacts


